Tripeptidyl peptidase-I is essential for the degradation of sulphated cholecystokinin-8 (CCK-8S) by mouse brain lysosomes.
Tripeptidyl peptidase-I (TPP-I) is a lysosomal exopeptidase which removes tripeptides from the N-terminus of small proteins. Mutations in the TPP-I gene result in a lethal neurodegenerative disease, late infantile neuronal ceroid lipofuscinosis. The pathological consequences of loss of activity are only manifested in neuronal cells suggesting that TPP-I may be involved in the lysosomal degradation of neuropeptides. We have investigated the degradation of the C-terminal octapeptide of sulphated cholecystokinin (CCK-8S) by a lysosomal fraction purified from mouse brain. Degradation products were characterised by reversed phase HPLC and mass spectrometry. Incubation of CCK-8S with brain lysosomes results in the sequential removal of the tripeptides DY(SO(3)H)M and Glycl-Tryptophanyl-Methionine from the N-terminus of CCK-8S. Degradation of CCK-8S in the isolated lysosomal fraction is completely prevented by Ala-Ala-Phe-chloromethyl ketone, an inhibitor of TPP-I. Butabindide, a specific inhibitor of TPP-II, a cell surface peptidase which also cleaves CCK-8S, inhibits TPP-I but kinetic studies indicate that the Ki for inhibition of TPP-I is 1000-fold higher than the Ki for the inhibition of TPP-II. Consequently, higher concentrations of butabindide are required for the inhibition of CCK-8S degradation by TPP-I than by TPP-II. These results indicate that whereas cell surface TPP-II is responsible for regulating extracellular CCK-8S levels, lysosomal TPP-I is largely responsible for the degradation of CCK-8S which enters the cell by receptor-mediated endocytosis.